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The purpose of the scientific paper is to clarify the features of the three-dimensional image and the possibility
of its use in the stage space. The research methods. In this scientific paper the general scientific and specific scientific
methods are used: analytical — in the analysis of philosophical, art studies, cultural literature on the subject of research;
historical — in consideration of the stages of the formation of video mapping as an artistic phenomenon; theoretical — to
clarify the essence of the concept of “video mapping”, its components and the specifics of bringing it to the stage space;
comparative-typological — to reveal features of similarity and differences between scenic and visual arts; conceptual —
in the characterization of the conceptual-terminological research system. The scientific novelty of the work lies in the
fact that for the first time it has revealed the possibility of using a three-dimensional image in the production process of
entertaining and spectacular events and the relevant problems with its practical implementation in the stage space have
been analyzed.

Conclusions. On the material of theatrical and variety productions, fashion shows and concert items, it is proved that
the use of the technical component of video mapping is possible in the conditions of the stage space; it visually gives the
stage special expressiveness, it can serve as a stage decoration equipment and create an impressive effect of illusion and
entertainment.
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Introduction

The appearance of a three-dimensional image marked a new stage in the development of not only screen-
oriented types of art (television, cinema, video), but also visual and spatial ones. Today, a three-dimensional
stereo image is obtained from the category of “curiosity”, and it is often used in everyday life: in the process
of creating promotional presentations, while watching movies, videos, playing video games, in creating art
objects, and the like.

In one of the first scientific reports on the three-dimensional image “A Vision of Telepresence for Medical
Consultation and Other Applications” H. Fuchs at the International Symposium on Robotics Research in 1993
proposed a new model of projecting an image onto a non-flat surface.

Modern scientists have begun to thoroughly explore the features of 3d-projection and its influence on
the consumer audience. Thus, creative developers in the field of information science from Microsoft Reseach
B. Jones, H. Benko, E. Ofek, A. Wilson in the article “IllumiRoom: Peripheral Projected Reality with the
Beamatron” (2013), analyzing 3d-specificity, note that the stereo image greatly improves the impression of
viewing the projected images. Researchers B. Buxton (“Interfaces for multiparty videoconferences”, 1997)
and O. Bimber (“Superimposing pictorial artwork with projected imagery”, 2006) interpret the artistic
component of the three-dimensional image. O. Bimber, through the example of the synthesis of works of
pictorial art of computer interactive technologies, justified the expediency of using such a synthesis; the
scientist emphasizes that with the help of the newest technologies, in particular video mapping, we can take
a fresh look at the original artifacts. Authors R. Raskar, G. Welch, M. Cutts, A. Lake, L. Stesin, and H. Fuchs
in the research paper “The Unified Approach to Image-Based Modeling and Spatially Immersive Displays”
(1998) suggested a hypothesis: the projection could cover any surface, and “announced” the appearance of
the first 3D scanner model (Kinect). However, despite public attention to the 3d-imagery, there is not enough
scientific substantiation of the possibility of using three-dimensional images in art, identifying artifacts that
could explain the emergence of new visual art directions based on three-dimensional stereo images.
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The purpose of the article

The research purpose is to identify the features of the three-dimensional image and the likelihood of its

use in the stage space, to find out the concept of “video mapping”, “stage space” and “projection”, “visual art”,
etc., to reveal the specifics of projecting onto a non-flat surface.

Presentation of the main material

The use of the projection of a three-dimensional image in the conditions of stage space is often called
“video mapping”, “spatial expansion of reality”.

Video mapping (Eng. video — video, television; mapping - charting, imaging) — a term that appeared in
the USA in the middle of the twentieth century. It means three-dimensional projection of images onto physical
objects taking into account geometry and position in space.

The first attempt at projecting onto non-flat surfaces took place in 1969 during the opening season of the
Haunted Mansion in Disneyland. The marble busts of the characters of that spectacular performance, which,
with the help of images of people projected on them, “came to life” and began to sing “Grim Grinning Ghosts”,
became the surfaces for projection. This optical illusion of “singing” marble busts testified to the appearance

of a new visual direction of the “spatial expansion of reality” (see Figure 1).

Figure 1. Projection of marble busts on the opening season of the Haunted Mansion in Disneyland (1969)

Much later, in 1991, Walt Disney Co patented an invention called “An apparatus and method for
projection upon a three-dimensional object”. The document describes a system for digital image processing
on the “reverse three-dimensional object” (see Figure 2).

Let us consider the characteristics of the patent:

“A projection apparatus and method for vivid and realistic projection is
disclosed, with applications to amusement and optical engineering. Contemplated
applications of the invention also include video shopping applications and
cosmetic applications. Graphics data is entered into a user interface and is
processed to generate an output representing an image to be projected onto
a three-dimensional object.

The projected image may be interactively modified and it may also be stored
in memory and projected as part of an image sequence so as to create apparent
motion in the object.”

Draw attention to the last sentence in the context of the characteristics of
the patent. We focus on the fact that we are not talking about the projection of
previously prepared video material onto a non-flat three-dimensional surface, but Figure 2. The scheme of

o eq . . . . . . projection of the image
about the possibility of 1qtergctlvely, physwally ghanglng ‘Fhe information and cording to the patent “An
visual imagery of the projection. So, video mapping goes into the category of apparatus and method for
innovative interactive visual phenomena. projection upon a three-

In 1994, General Electric Co registered another patent for the invention dimensional object” (1991)
“A system and method for precisely superimposing images of computer models
in three-dimensional space to a corresponding physical object in physical space”, supplementing the first
one (the patent “An apparatus and method for projection upon a three-dimensional object” from Walt
Disney Co).
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Here is a fragment of this patent: “A system and method for precisely superimposing images of computer
models in three-dimensional space to a corresponding physical object in physical space. The system includes
a computer for producing a computer model of a three-dimensional object. A projector means projects an image of
the computer model onto the physical object. A spatial transformation accurately maps the computer model onto
a projection stage at the projector which projects a formed image in a three-dimensional space onto the physical object
in a one-to-one correspondence.”

These publications allowed many specialists in the computer, medical and even artistic industries to develop the
concept of using three-dimensional projection.

Now, generally, three-dimensional video mapping is used to transmit a projection show on the facades of
buildings, screens and in other planes —not always flat and one-dimensional — for which an individual video sequence
is created for each facade of the building, with the aim to “use to the best effect” and emphasize the architectural
details of the structure. This type of video mapping in accordance with the specifics of the application is called
“architectural video mapping”. Masters of architectural video mapping create impressive visual illusion images of the
dynamic geometry of space and amazing pictures.

One of the first projections targeted at the building was a spectacular original three-dimensional video
installation created for the presentation of Samsung 3d LED TVs (2011), which was shown onto the historical
building of the Beurs van Berlage Stock Exchange to residents and guests of Amsterdam. Later, this technology of
three-dimensional projection was transferred from the category of “curiosity” to the wider and more practical use by
directors of street entertainment and commercial events. An example is the opening of the Stanislavsky electro theater
(Tverskaya str., Moscow, 2015).

To project onto the facade of the theater, it was necessary to place projectors in front of the building — across
the road on the parallel side of the street. The distance was too long, and the illumination of one of the central streets
of the city was strong for the projection of the video sequence. Taking this into account, it was necessary to install
a significant number of projectors that duplicated images in the same areas of the building.

At every such performance thousands of viewers gather, who not only watch and admire it, but also record it
on video cameras, then post it on the Internet, where a few more thousand people view the newly created visual
phenomenon.

Video mapping and stage space. The use of three-dimensional projection technology in the stage space is a striking
and extraordinary phenomenon. It can be seen at the AKHE Berlin Theater at the performance “Depot of genius
delusions” (premiered in 2012). This is the case when the stage performance is completely organized involving
the projection of a three-dimensional image. The platform, on which the audience is located, slowly returns. Viewers
can watch the play of actors and projection video sequence that also move around them. The actors on the stage
clearly know their acting areas (the exact location on the stage in relation to the viewer, actors and three-dimensional
projection) and adapt to the projection of the video sequence. This stage action amazes with the interaction of the
vivid cast and the projection technology of a previously recorded and reproduced video sequence.

Another example, equally impressive, is the three-day production trilogy “Blue Bird” directed by the Stanislavsky
electric theater in Moscow B. Yukhananov (premiered on February 25, 2015), in which M. Meterlink’s fairy tale
is intertwined with personal memories of the actors of the K. Stanislavsky theater — Aleftina Konstantinova and
Vladimir Korenev (see Figure 3).

Figure 3. Production Trilogy “Blue Bird” (directed by B. Yukhananov)

The projection video sequence (created by artist I. Isaev over the year) serves as a backdrop in the
performance, easily changing the circumstances of the action: with the help of special effects, the viewer
finds himself/herself in a winter airport, in hot Baku, under water or in the pages of Dostoevsky’s manuscript.

77



CHEHIYHE MUCTELTBO
ISSN 2410-1176 (Print) » Bicank KHYKiM. Cepisa: Mucrernrsoznascto. Bum. 40 « ISSN 2616-4183 (Online)

In addition, moving images of weightless snow or fog, water and clouds appear, enhancing the emotional
coloring of the performance.

However, performances that use video mapping technology are “not mobile” (it’s extremely difficult to
give performance on a tour with them) because the video sequence of mapping requires precise positioning of
projectors, matching the stage platform to the audience, and a clear positioning of the acting area for the cast
in accordance with the projection.

Furthermore, it is necessary to find suitable places for installation of video projectors (most often they
are placed high above the audience space and projected at an angle so that the image is projected onto the
audience, actors and possible decorations).

A striking example is the use of video mapping technology at a fashion show (“The 2013 Toronto Fashion
Incubator Fashion Show”), where an image of a served dinner table was projected onto the entire podium plane
with the use of eight projectors (see Figure 4). The implementation of this idea with the help of decorations and
other attributes (live podium serving) would be extremely inconvenient and even dangerous, because models
walk around the podium, and there is the audience around.

Figure 4. 3d-image projection on the show “The 2013 Toronto Fashion Incubator Fashion Show”

The next spectacular fashion show “The Official Ralph Lauren 4D Experience” (USA, New York, 2010)
is striking in its originality (see Figure 5). It would seem that it was impossible to imagine the outfit without
a vivid, direct work of fashion models, who solemnly and harmoniously passed through it on a spacious,
illuminated podium. However, at this show, everything (the room, the scenery, the stage requisites, and even
the models) is a projection onto the facade of the building — there is only an illusion of reality in everything.

Figure 5. 3d image projection on The Official Ralph Lauren 4D Experience fashion show (USA, New York, 2010)
360-degree expansion video mapping. Project Living Room Projection by Mr. Beam transformed the white

room a 360-degree in space into several differently designed living rooms using a projection. Thanks to the
new projection development, it became possible to control the light-color saturation, the conformity of patterns
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and texture of furniture, wallpaper and carpets in relation to real objects. Only two projectors are involved in
the project. So, video mapping can completely replace the scenery and scenographic filling of the stage space
(see Figure 6).

Figure 6. Living Room Projection by Mr. Beam

The task of each scene designer is a complete immersion in the concept, a change of mood and a constant
surprise of the audience.

Modern technologies make it possible to achieve the motion of the video surfaces over the whole stage
space and even in the audience space in different planes with the help of tilting and sliding mechanisms, as well
as dynamic winches, to unite in one plane and fall to small pieces.

Video mapping on individual objects. The performance of Jennifer Lopez with the new song “Feel the
Light” on the American show “American Idol” amazed the world, not because of her voice, but the amazing
technology of video mapping on the performer’s dress. The skirt of her dress was a 20-foot radius; it was used
as a background for the projection of images, which contained projections of the night sky, as well as a video
clip from the cartoon “Home”.

The scientific novelty of the work lies in the fact that for the first time it has revealed the possibility of
using a three-dimensional image in the production process of entertaining and spectacular events and the
relevant problems with its practical implementation in the stage space have been analyzed.

Conclusions

Summarizing the above, we note that in recent years, the use of video mapping can be seen anywhere: on
the facades of buildings, in exhibition halls, in places of commercial trade, catering and recreation, and even
in the stage space, where projected images often serve as decoration.

Any physical object (building, car, decoration, clothes, human body) can be projection objects. Video
mapping is a visual direction that is developing dynamically and is quickly being modified, so further research
into the development of video mapping is an urgent need, especially in the view of artistic criticism.
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OCOBJIUBOCTI BUKOPUCTAHHS | Cosrupa TersiHa IropiBaa
TPUBUMIPHOI'O 30BPAKEHHSI | Kanouoam mucmeymsosnascmea,
B CHEHIYHOMY MUCTEUTBI | Kuiscoxuii nayionanvuuii ynisepcumem

Kyaemypu i mucmeyms, Kuis, Yxpaina

Mera poGoTH — 3’siCyBaHHS OCOOJIMBOCTEH TPHBHMIPHOTO 300pa)KEHHsSI Ta MMOBIPHOCTI HOrO BHKOPHCTAaHHS
B CIICHIYHOMY IMpocTopi. MeTonomnoris AoCHipKeHHs. Y poOOTi 3aCTOCOBAHO 3arajibHOHAYKOBI Ta KOHKPETHOHAYKOBI
METO/IM: aHAJITHYHUH — B aHai31 Pi10co(ChKOT, MUCTEIITBO3HABYOT, KyJIBTYPOJIOTIYHOT JIITEPaTypH 3 TEMHU A0CIIIIKSHHS;
ICTOpUYHHI — Yy PO3MIIsi/Ii €TariB CTAHOBJICHHS BIJICOMAIIIIHTY SIK MUCTEIBKOTO SIBHIIA; TEOPETHUHHUN — JUIsl 3’ SICYBaHHS
CYTHOCTI TIOHSTTS «BiJCOMAIIIIHT», HOTO CKIaJHUKA Ta CIEMU(IKN 3alydeHHS B CICHIYHHN MPOCTIip; MOPIBHSIBHO-
TUTIOJNOTTYHHN — /1711 BUSIBIICHHS PUC TIOAI0HOCTI # BIIMIHHOCTI CLIEHIYHOTO Ta Bi3yaJhHOTO MHUCTEITB; KOHIICTITYaIbHUH —
y XapakTepHUCTHIII MOHATIHHO-TEPMIHOIOTIYHOI CHCTEMH JoCiipkeHHs. HaykoBa HOBH3HA poOOTH MONATA€E B TOMY, IO
B Hiif yrepIne BUSBICHO MOMJINBICTh BUKOPHCTAHHS TPUBUMIPHOTO 300pakKeHHS B MPOIieci BAPOOHUITBA PO3BAKAIBHO-
BUJIOBUIIIHAX 3aXOJIB Ta MPOAHATI30BaHO BIAMOBINHI MPOOJIEeMH 3 HOr0 MPAaKTUYHOTO BIPOBAKCHHS B CIICHIYHHI
npocrtip. BucnoBku. Ha marepiaii TearpaibHUX Ta €CTPaJHUX IOCTAHOBOK, ITOKa3iB MOJI 1 KOHIIEPTHUX HOMEPIB JI0BEJICHO,
10 BUKOPUCTAHHS TEXHIYHOTO CKJIa[HUKA BICOMANIIHTY € MOKJIMBAM B YMOBAaX CLEHIYHOTO MPOCTOPY; BiH Bi3yaJIbHO
HaJa€e CIEHIuHi mii 0coONMMBY BHpa3HICTh, MOXKE CIyTYBaTH JACKOPAMIHHAM OOIaAHAHHSAM MiJIMOCTKIB i CTBOPIOBATH
Bpa)Kkarounit eeKT LTF03i1 Ta BUIOBUIIHOCTI.

Kniouosi crosa: BieoOManIliiT; MPOEKIIIOBAHHS; CIIEHIYHUH MPOCTIp; CIIEHIYHE MUCTEIITBO.
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CIIEIIN®UKA NCITOJB30OBAHMA | Cosrupa Taresina Uropesna
TPEXMEPHOI'O U3BOBPAKEHMSI | Kanouoam uckyccmsosedenus,
B CHEHUYECKOM UCKYCCTBE | Kuescxuii nayuonanvnviii ynusepcumem

Kynomypol u uckyccme, Kues, Yxpauna

Llens paboThl — BBIICHEHHE OCOOCHHOCTEH TPEXMEPHOIO0 HM300pa)K€HHsT M BEPOSTHOCTH €ro HCIIOJIb30BAHUS
B CLICHHYECKOM IIpocTpaHcTBe. MeTononorus nccienoBanus. B pabore npuMeHeHbI 001eHayYHbIE M KOHKPETHOHAY YHbIE
METO/IBI: AaHAMTHYSCKUN — I aHaimm3a (PHUI0COPCKOH, MCKYCCTBOBEIUECKOM, KYIBTYPOIOTHIECKONW JITUTEpaTyphl IO
TEMEe HCCIICIOBAHNS; NCTOPHUECKUI — B PACCMOTPEHMH ATAIIOB CTAHOBJICHUS BHICOMAIIIMHTA KaK XYJO)KECTBEHHOTO
SIBJICHUS]; TEOPETHUECKUIA — ISl BBISICHEHHSI CYIIHOCTH ITOHSITHS «BHACOMAIIITMHTY», €0 COCTABIISIONICH W CHeU(pUKN
MIPUBJICYCHUS B CLIEHUUYECKOE TPOCTPAHCTBO; CPABHUTEIBHO-TUIIOIOTUYECKHH — 17151 BBISIBICHUS UE€PT CXOJCTBA U PA3IUUUS
CIHCHUYCCKOTO M BHU3YAJIbHOI'O HCKYCCTB; KOHHCHTyaJILHLIﬁ — B XapaKTCPUCTHUKE HOHﬂTHﬁHO-TepMHHOHOFM‘{eCKOﬁ
CHUCTCMBI UCCJICTIOBAHUS. Haquaﬂ HOBU3HA pa60T1>1 3aKJII04acTCA B TOM, 4TO B HEH BIICPBBIC 06Hapy>1<eHa BO3MOXXHOCTb
HCIIONB30BaHMsI TPEXMEPHOTO M300pakeHHs B IPOIECCE MPOM3BOJCTBA Pa3BICKATEIBHO-3PEIHIIHBIX MEPONPUSTHH
1 MIPOaHAIN3UPOBAHBI COOTBETCTBYIOIINE POOIEMBI C €TO MPAKTHUECKIM BHEAPEHUEM B CIIEHHUYECKOE MPOCTPAHCTBO.
BriBonsl. Ha Marepunasie TearpaibHBIX M 3CTPAHBIX MOCTAHOBOK, ITOKA30B MO, KOHIIEPTHBIX HOMEPOB J0Ka3aHO, 4TO
HCIONb30BaHNE TEXHUYECKOW COCTaBIISIIONICH BHEOMANIUHTAa BO3MOXKHO B YCIOBHAX CLIEHHYECKOrO MPOCTPAHCTBA;
OHA BH3YaJIbHO MPHJAET CLEHUYECKOMY JCHCTBUIO OCOOCHHYIO XY/IOKECTBEHHYIO BBIPA3UTEIBHOCTh, MOXKET CIIYXKHTh
JICKOPALMOHHBIM 000PY/I0BaHUEM TTOIMOCTKOB U CO3/IaBaTh BIEYATISIONNH 2()(EKT NILTI03UN U 3pETUIIHOCTH.

Kniouegvie cnosa: BUIEOMANINHT; IPOEKTUPOBAHUE; CLIECHUUECKOE ITPOCTPAHCTBO; CLIEHUYECKOE HCKYCCTBO.
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